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Abstract of JP2002246299 

PROBLEM TO BE SOLVED: To provide a 
reflecting type exposure mask capable of 
suppressing a positional deviation of a masK 
pattern and impnDving a contrast at a mask 
examining time witli a DUV light without 
affecting an adverse Influence to resolution in 
the mask used for an EUV lithography. 
SOLUTION: The reflecting type exposure 
mask comprises the mask pattern (5) formed 
on a multilayer film (2) having a relatively high 
reflectivity for a DUV light and having a 
relatively low reflectivily than that of the DUV 
light and formed of a tantalum oxide, ah oxide 
of a tantalum alloy or an oxide of a nitrogen 
tantalum formed only on its surface vicinity 
part or entirely formed intentionally. 
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2a^#-rS'?Xi?A3r-> l 2{3:v TaOII®?^*^^ 

i&^ii 1 ®iesfe©fl5M®"=??; 1 1 «t ») u 

V5fe{C>t^-rS{RJRtmi:^-r.5, Ctlti. Ta®©EU 30 

Y^mt^mmw. t a ob®e u v^eK>pi"^-2>®i 

l 2S:SWc»2©«t©S^Si®SSifffilS 
^vx^ i^-CJi^ » 1 ®|im©J^S§©SI®(^5fcvx i' J: 

[0064] lit. ±13® A ^(C l-rj^^StifclRJlX*^ 
M<^)S)-e», TaOJi®*-C^^§nft:)li <mi 

[006 5] BStt^V^'JKTa) . m^tiiyf^l 
(TaO) 4^L'fcHf®KWiafi?&tJ;£U 
IMIL.fci»*®gST*S. Sfc. #«*t?R:Slk*>* 
;l/ (TaN) «:ov*-C«>Kai®tf»M:^*7n-r. 

[0 0 6 8] S9». m^cOEUVmcMt 
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t>t:feKSI©««?«SS ( f 2) ("AtcMlc teta a 
nd Nuclear Data Table, vol. 54, No. 2, 3uly 1933" 

Sei>T®lR»i L-C®Sg:^3ttT a J; fj fcT a N-?'Ta O 
<DMm< 0 6 ®.i: ^ ti:imvU. TS 2 2 a 
T a -CJ^iJ^S C i K J: 9 E U VifeDiiflXffi*!*** C 

<!:;65nJSgi^S:D, *^-:)«^TaOrj^fi£-rSCiKj: 

0 D u v^«c>pr-r^aMsiit^*fiT§#* c i*st?t 
mt^i^om^hom^fs < -r s c t ^sisr^i & 

[0067] JW±® J: 5«:02 ©|^Of^^©S^S 

imiMt c tic j:*)^m^ntcT &om2 2b ^ 

®TK«.*TaIi2 2 ai-C%*r'5^1i2 2«:<to 

E u V y vif^v^ «:*$«■ •5»«@EK:SI^*& 

[006 8] «c:fe. ±E«2®iltl©Jg«S-r?». Taii 
®^{bMii«: J; "J ^mts ntc. mMK T a om^^b. 
COT a 0»©TSfct aS4*-r5^©^M=£«K 
jR^Ri t.rffll>fc*J. TaN||-$>Ta^^©«Bjfi 

TaNM> Ta-^^®2®KU:4Sa i/fc«©« 

ffiBfi#^*»ft-r s c £ (c J; 0 Bmsn-km=s:mm 

[0 06 9]^3®*;te®Bg§ 
HI 0 WJf:|SW®^3 ©llifi®?K^«C«fcSE UV 'J V 
77^ffiSS<MHSJfc-=!';^i'©8lTM^5SS'C*§, ^c*j> 
mi o«:*$t<>r. ia8 il^Ic;«>©{c«isiDiif^^#L'-c 

[00 70] 01 0®j:'>K, MS^miOmMomi 
MS^fevxe?}*, T«i5»ffil±K:^Ji)i2?rJ^fiSl/. C 
O^Jifig 2 ±{C, T a|g2 3 a i T a OJi 2 3 b 4^ 

SliBS-Sfc^m 3*>6as'?;^i'A$->i 3%j& 

figb/cfb©-c*S. C©<i:^«:. ll3©^i!S©3i5^ 

^« 2 3 I^SK 2 ±(C T a li 2 3 a 
I/, C©Tail2 3 a±R:ta01i2 3 b%l([)l-r*C 

i(Cj;M?figStift;fb®t?«)»3. ^{CTaOK23b 
^^WL. C©T aOjg2 3 b®T)iKTaJK2 3 a4W 

[0 0 7 1] TaJi2 3a±{CTaOJ|g2 3 b*»®t 
*C£«:<fcO?^6!4StiS^)B|2 3«:fcV»r{3:. Ta]^ 

2 3 aom^mr a 0112 3 b ©n/g^rwa-rs c 

Ta)i23a*5j:(yfTaD0i 
2 3 b ®Kff?:i^-{Ct* C i^s-et 



(8) 
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[ 0 0 7 2 ] B 1 1 it:mmoMs(o^0jmvci:^ 
E u V y V 7 mmmm^-?:^ {fomsjimn 
mtm-vi>6. fete. 01 Kctetvt:. H2t^D«> 

[0073] tt. mil (a) ©J:5(c. ^l®*)! 

mmm d j: bx. t»s« i ±k:^/-! » 3< u > 

[0 07 4] ^(C. HI 1 (b) ©J:5{C> #BM2± 

»K4^fiET$TaK2 3a^J&Jig-r^. 10 
[0075] ^K. 011 (c)©J:9K, TalS23 
a±K-7;^i'M»M«r«^t-STa O)a2 3 bmsS,t 
TaOK23btt, T aOd?— J^f 

C V D&ft i*K J: o-C^^Stii.. 
[0 07 6] ®11 (b) fe<t:i:^ll (c)©ISK 
<j:i3> TaK2 3a±K:TaOM2 3b«rS®L'ft:«5i 
©v;^i'M»|i2 3 (^{CTaOfli2 3b*«L/. C 
©TaOS2 3b®T)SKTa)i23a'S:W^SvXi' 20 

[0077] fete. cnum>'^^i'^^2, 3 ^---i^f 

2 (c) *JJ:c;®2 (d) tmC-C^^. 
[ 0 0 7 8 ] C 5 {Cl/rjg^S tiyt. ^KT a O 
3 b C©Ta 0)82 3 b ©TJBKT a)i2 
3a«flf1-Sv;^^/N-i?->l 3B> TaOK©^^*'6 
&.Siri©*»©^?J©-^^i''''^"^f>->l l<fe0 4>EU 
vmv:mrm(mmi^t?>, C©/c&. Jr^M© 
y:?^ i?/-! if 1 3 %^W/c^ 3 ©^Jfiro^J^SWM 30 

[0079] §6{C. TsiWJiViTaiOmmmtiC 

i-cT a/T a osa«ji©v;^ i'l^Ma 3 mm 

T alg©»SK:T a Om^mffc-^:^ i'#«2 2 §0 
®r§»2©*»©JgB4;0«>. TaK2 3a*5J:DfT 
aOfil2 3b©Ig»=&. iifl»i^-tt-C, e«©iiK:§^ 
K«#r -5 C i *lnlt|-e& C tl5C <fc f) > MM© E U 40 

ij&siJtSife*. 

[0080] j«±® xfc 5 KII3 ® jliii©J15ffi©iSWSK 
3Kvxi'K:,f:n«, T a»2 3 a iKTa 0^2 3 b 4 
mStt C J: »3 iifcT a 0)812 3 b i T aK 
2 3 a©««3t'£W-r-5i^K2 3 5Cj; otTvxi'-'^ 
H-y I 3 !£fl?^L//cC J: D . E UVifeKM-TSa 

>©OTS«*'&ig^S-t'5Ci*J-Ct2>f£», EUV 50 
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10 0 8 1 ] •vXi5't<f*|li2 3«:Ta/TaO 

fiHI^^^ l/ft: C i K J; >) , T a ffll2 3 a *S T a 0 

K2 3 b®RJ5*> «t,>:^-ttTffi*®i[KifB«:iISP 
•r-6 C i*SBliei&$?c*, ^M®E U V«M?£* 

[ 0 0 8 2] fete. *3®*5S®»^«. TaRtK 
T a OjS^ai® Uifc«JS©^felP8)«S!KW)lli l> tffil^ 

■^m. ctie.®2«eLh3!»e.^e8}»)i«rffit,^^ci 

[008 3] fete. ±tB®l^ 1 . m2SD'-»3©^© 
^»l2il/-C> S i/MoM%fflt,^ri^?> 
SiaofttoOfc. MoBi©BST*©ll:05:>t#<'» 
(Be) H*fflV»f fem». . 
[0 08 4] »4©llig©J^fii 
fi(T«cSiWrsm4©IS»©JBffi©*^^^«. ISfi 
Xm©'i'x-'^XS«:. ±K^rfei,>L.^3©5yS©?^fil 
©t>f la*^©SliMK«v;^i'^ffii,>fcE uv y ^Jif^ 

oimo^m^m^u. '?x/Mg«:tei?^ffe©xs 

[0085] m 1 2 K:*:a??®IS4©Wfi©?i5^«:<fcS 

E u V y V 7 -/ xmimtmv^?>, a 1 2 © 

EUVS*Sgl«. riS||*WI^6 8S»5#5 2 0M 
-5261(1 99 9) J (iSfflWa^) K^^Sn 

?c4>®t?$>s. c:©Eii2©Euv®3(^a«. m^m 

-77. ^*>^jK*^3nfcE U VJfc^feS, E U V y V if'yV 

wffl7*i-wi;xh (EUVMJg{c®«=&wr5!j<i' 
i?^7^fc«*;yif-{7'©7* Mx-i^xl-) im^if^ 
?i:if^^|«:'i)xy^i:K:»''J^»L'. ±127 * h UJ?:^ h * 
EUV!S36t-Sfe©t?*«3. E)5S-&5 li. 5=-f >/-«5 
2i. a«5 3i. EUV«5 4i. SWi^SBa, 
5 5 btc<fc9«fi8Sn*56«^Mi. S««5 6 a. 
56 b. 5 8 c. 5e d5Ci;«^«fi!5Sn^>iffi/J^Sd^K^fe^ 

5 8 i:^m^Xf.^i, 

1 0 0 8 6 ] 1 B ?• * i'-'^ 5 2 oms^mf & 

A5 2F«3K:|gy?)ht:V»S. a«5 3±K:B. •77ii'ft 
5 7 teJ:ff'J3:>^^;^f•-y B 8 iJiiaw 6. 
tit:i,v§, s?c, 5^t>•'^'5 2rt{cte^,^-c, mi^^ 

'&miS,t^^^B&a.. 5 5b». ?■•^'>-'^*5 2©« 
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^mm^WM^hQA, 5 6b. 5 6c. 5ed»> 
•5';j!;i'^S;^-f -5?5 7 i-f x/n^;;^?— i^5 8©ft1 
K*tiJe*iiat§nrv>s. */c. euv«5 4«, 

[0087] E UV y y -/ IM (E 

r. ?xi'^;<f—s^5 7K:|Sa{c-fev hsns, * 
/t. E u V i; V 7 ^ * > h ifim^Zi\-k. 

-5;'5 7«:^*tfijs#Si^{ct/-c. ^'*-'^^;!<;f— 5? 

[ 0 0 8 8 ] E UV*»5 43^l>e.9^ + >/^•5 2(^{CASt 
bfcEUVm «*^»©S*«a5 5a, B SbT 20 

if- >«^{CAi*t/i: E U V3KttSW § ti 

■5, cn{cj;i3> smv;^5'4 i«. EuvTfemw 
•r•5>'^^if->®«fcfSt;)t E u V55^*s*f-r5„ 

Mvx f 4 1 -CHIf § tllfc E U V3fe^». Hl/hSi^f: 
iS©MftfM5 6a. 56b. 56c. 5 6dTii;ifcSW 

S hS i i (c . M-'J^Sd^^^^SK J; 0 lii««4^ S h 
(CliW l 0 : 1 *SC^(3:4 : 1 ) , 5^#>?xm4 2 30 

i?4 1 o±ga^-«i!'->«J^=&*|/J^Ja^UfcEUV36ft«: 
<t»3S5K§n*. KWiiS3fe-7;^>74 lom (EUV 
«5 4 *>^>©EUV**SAI^■rS-'^• if- >») tt> 
•?'3^4'!fe£;5i^>-j^5 7K:j;?3*jtSn. CtitctSD 
-C. ^^^*■i'3l/^4 2©fig», >?XAX'f-y5 8«: 
<fc9^Sti.S, COJc^KL-r. SW'S':^i'4 IK 
Jgfi^Stl1:l>5-'^^if'->CC<l:5EUV*it{cJ:0. ±ffi 

[0 0 8 9] EUy^g^3^7L/fc*il^*'?x/^4 2» 

cnfcj;fj. a^*(*'?xA4 2±KEuv«; 

Vifvv ^}CJ;SUj;x ^-'^•5^">*^ffMStlS, C© 
US?;^ ^>'^•if->*SJ^S^aft:*^■5cE,v^4 2 
(C^U ±KU5^:^ |»Aif->*Xirg='>i^>7Xi'ib 
rvyx h -'^•if->®TK?fMStl/t»Ii*/•c5*^M 
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/^4 2«:jifu, ii'^ vvi^xs^sofei-rsiiaxs 

[ 0 0 9 0 ] j:ia©E UVS3ex««:flilvfc±ieill ?c 
l,» b» 3 ©»©3^J8©lr vrti!!P©SI®S3K^;^ 
^^ft:e;x/N4 2±JiCW^Mhm&t£UiyX\-}^ 
(0!J^«$i*s 1 0 0 [nm] gffi©S»^->"if-- 

if^^xy%4 2Kse*<fco hwmtmWix. m^^ti o o 
[nm] w®s^iW»i) ^mrcttm^ttihtc 

^i£JiftlR-i^©@IS^ffi4i« < ^ C i*5-ct s . 
CO 0 9 1] 

[^HJ©3«J^] iy±m?^l/ft:J:^K. *^8g©5liS{S 
^■^;^i'tc<ttv«, ii>!S:<i*>«)i*!TaO©*^-cX» 
3Ei l/TTaO-e^«3nft:li*!RiRft (•^'^^i'Xif- 

]^i,>«Tali. TaNR. X^Ta^SsS^tf^T a 
^#f|(Ta/Ge-&3!feM, Ta/S i^K. Ta/ 
©±(CTaO©*-eXKiibTTaO 

f /%-3f- vfiffifti^fiiwrs c: i«s-eip. 

JLo-?;^ 5'z%-if -->*liE^(Cffl(,> 6^5 D U VJfeKjlSf'^- 

!R^Rf*©!&^>*^^•if->a5iSlI <S i ) *>6©S»*i 

<am.^-k^<thz.b-}fi-c^^. ^©^^. v;^i'/%-if 
->^^(c/>*if->ggi>Mif ->IS<i:©a> h 7;^ 

[ia 1 } *^?g©» i©»®J^®(c<i:S E U V y y 

y 9 7 ^ msitsMp^v i'©»fa«jss-c* s . 
[02] *^??©mi©ISii©J^ffi«:j:§EUvyy 

IBS] Rl61fe^/N-«-'5fSK:J:i3fiyiL//cTaliRDf 
T a 0»l©:5^^^®jS*©ig^(b%^0fcH-C* 

[04] DUVJfeKSifrSta, TaNSCXTaOli 

®affl5«^®»ffi»*%S^l//t:S-C*.5, 
[®5] TaJi, TaNK, TaO)i(C-:'t>-C®v;^ 

[06] *%Hg®»2©^®jgmj:SEuvvy 

[07] *ISW©»2©ll«i©Jl?ll!fc«fc^EUVyy 

i^77 ^ mmmt,%^% ^omxnmmtm-c 

tH8l ifVifJl- (Ta) . Wtdf^if-'l' (Ta 

O) . ^{bifVifJV (TaN) *^bfc«®li/ii« 

[010] :^^(om<oWi(iymm.i.iEm') 
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mil) ^m<Dmz(mmmmK.^^ e u v 
m 1 2 ] *^Bj©»4 ©Hjicjfj^Kis E uv 

[014] m.^(D'K\5vvvif'7-v ^mwM^^-^ 
cia 1 } 
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;^i7/f3?->. 2 1.TaOR. 22 vXi/^m 

22a TaB, 22b TaOH. 22c 
Tali. 2 3 23 a TaR 

23 b TaOSi, 41 ^«S!««^;^i'. 4 2 
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